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(57) ABSTRACT

A latch mechanism having an adjustment mechanism that
adjusts the distance to which a latch bolt extends into a
mating recess. The adjustment mechanism may include a
driver component and a driven component. Rotation of the
driver component about a first axis may displace the driven
component, thereby causing the position of the latch bolt to
be adjusted along a second axis that 1s non-parallel to the

first axis. According to certain embodiments, the first axis 1s
perpendicular to the second axis. The latch mechanism may
also include an inner housing that 1s displaced as the latch
bolt 1s extended 1nto, and retracted from, a mating recess in
an adjacent structure. Further, the position of the inner
housing may remain generally static as the position of the
latch bolt 1s adjusted along the second axis via operation of
the adjustment mechanism.

20 Claims, 8 Drawing Sheets
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ADJUSTABLE DEAD-LATCHING BOLT
MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation of U.S. patent

application Ser. No. 14/791,765 filed Jul. 6, 2015 and 1ssued
as U.S. Pat. No. 10,094,142, which claims the benefit of U.S.
Provisional Patent Application No. 62/020,793 filed Jul. 3,
2014, the contents of each application hereby incorporated
by reference 1n their entirety.

BACKGROUND

Exit devices, including vertical rod exit devices, often
have a latch device that extends 1nto, and out of, the top and
bottom edges of a door. Typically, the latch device 1s
configured to extend away from the door and into a mating
recess 1n a door frame so as to provide a locking engagement
that may maintain the door in a closed position. The latch
device may also be connected to a push bar or trim by a rod
or cable. When the door 1s to be displaced, the push bar or
trim 1s displaced, which may cause the rod or cable to
provide a pushing or pulling force that retracts the latch
device from the mating recess in the adjacent structure.

Operation of exit devices often requires that the latch
device extend a suflicient distance into the mating recess so
that the latch device attains a locked position within the
mating recess. The extent to which the latch device 1s to
operably extend away from the door and 1into a mating recess
may differ for diflerent doors and/or diflerent door frames.
For example, differences in door heights and/or the depths of
mating recesses may alter the distance that the latch device
1s to extend into the mating recess to reach the locked
position. Further, over time, the position of the door relative
to the door frame may change. Such changes, which may be
due, for example, to door sag and general wear and tear on
the door, may also alter the degree to which the latch device
1s to extend into the mating recess.

The door 1nstaller often determines the extended position
of the latch device before the door 1s installed, such as, for
example, before the door 1s hung to the door frame. Thus, for
case of mstallation, the degree to which the latch device will
at least 1mitially extend away from the door 1s typically
initially set while the door 1s laying in a horizontal orien-
tation. Yet, the actual degree of the extension of the latch
device typically 1s not known until after the door has been
hung to the door frame. Further, for at least one type of latch
device, the extent to which the latch device extends from the
door 1s at least initially positioned by 1nserting a pin through
one of a plurality of holes 1n a housing that 1s mounted to the
door, and 1nto a hole of the latch device. Such positioning of
the pin often mvolves the mstaller trying to feel whether the
pin has passed through one of the holes of the housing and
into the hole of the latch device. When the degree of
extension of the latch device 1s to be adjusted, the pin 1s
removed from the hole of the latch device and the hole of the
housing, and placed, again by feel, into another hole 1n the
housing before being reinserted into the hole of the pin.
Thus, the degree that the latch device may be adjusted or
trimmed 1s generally limited to the number and positionming,
of the holes 1n the housing.

Further, such adjustments to the degree that the latch
device extends from the door generally occur along the same
axis as the latch device travels into and out of the mating
recess. Yet, reliance on the same axis for these adjustments
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may preclude the latch device from providing dead-latching
capabilities. Further, the absence of dead-latching capabili-

ties may increase the opportunity for unauthorized displace-
ment of the latch device and the resulting unauthorized
unlocking of the exit device and/or displacement of the
associated door to an open position. For example, the
absence of dead-locking capabilities may allow for the latch
device to be forcibly retracted by an item, such as, for
example, by tools, fingers, or cards, among other 1tems, that
engages the latch device through a door gap.

BRIEF SUMMARY

An aspect of the present invention 1s a latch mechanism
for securing a position of a door. The latch mechanism may
include an outer housing having a sidewall that generally
defines an 1nner region, the outer housing being configured
for operable attachment to the door. The latch mechanism
also includes a latch bolt that 1s operably connected to a
displacement rod, the latch bolt having a distal end. Further,
the distal end 1s at a first position when the latch bolt 1s 1n
an extended position, and at a second position when the latch
bolt 1s 1n a retracted position, the first position being further
from the outer housing than the second position. The latch
mechanism also includes an adjustment mechanism that
includes a driver component and a driven component, the
driven component being operably connected to the body
portion of the displacement rod. The driver component 1s
configured for rotational displacement about a first axis.
Additionally, the driven component 1s adapted to be dis-
placed by the rotational displacement of the driver compo-
nent to adjust a position of the displacement rod and the
latch bolt along a second axis, the second axis being
non-parallel to the first axis.

Another aspect of the present invention 1s a latch mecha-
nism for a door, the latch mechanism including an outer
housing having a sidewall, the sidewall generally defiming
an inner region. The latch mechanism also includes an 1nner
housing that 1s configured for slidable displacement within
at least a portion of the inner region and an adjustment
mechanism that 1s operably secured to the inner housing.
The adjustment mechanism has a driver component and a
driven component, at least a portion of the driven component
1s configured for a mating engagement with at least a portion
of the dnven component. Further, the driver component 1s
adapted to be rotated about a first axis to displace the driven
component. Additionally, the latch mechanism includes a
displacement rod that has a first end, a second end, and a
body portion, the body portion being adapted to operably
engage the driven component. The displacement of the
driven component by the rotation of the driver component
displaces a position of the displacement rod along a second
axis that 1s non-parallel to the first axis. The latch mecha-
nism also includes a latch bolt that 1s operably connected to
the first end of the displacement rod. The latch bolt 1s
generally displaced along the second axis as the position of
the displacement rod 1s adjusted by the displacement of the
driven component.

Another aspect of the present invention 1s a latch mecha-
nism for securing a door 1n a closed position relative to an
adjacent structure, the latch mechanism having an outer
housing that includes a sidewall that generally defines an
inner region. The latch mechanism also includes an 1nner
housing that 1s configured for slidable displacement between
an extended position and a retracted position within at least
a portion of the mner region. The mnner housing also has an
inner housing sidewall. Additionally, the latch mechanism
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includes an adjustment mechanism that has a driver com-
ponent and a driven component, the driver component being,

operably connected to a drive shaft, at least a portion of the
drive shaft being rotatably secured to the inner housing
sidewall. The driver component may be configured to be
rotatably displaced about a first axis, while the driven
component 1s configured to be rotatably displaced about a
second axis by the rotational displacement of the driver
component, the first axis being perpendicular to the second
axis. The latch mechanism also includes a displacement rod
that has a first end, a second end, and a body portion. The
first end 1s operably connected to a latch bolt. The body
portion has an external thread that 1s configured for a mating
engagement with an internal thread of the dniven compo-
nent. The rotational displacement of the internal thread
about the external thread 1s adapted to adjust the position of
the latch bolt generally along the second axis and between
at least a first position and a second position. The latch bolt
1s configured to extend into a recess 1n the adjacent structure
when the mner housing is in the extended position, and to be
retracted from the recess when the mner housing 1s 1 the
retracted position.

Other aspects of the present invention will become appar-
ent by consideration of the detailed description and accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a front view of an exit device that 1s
attached to a door.

FIG. 2A illustrates a front cutaway view of a latch
mechanism positioned 1n a cavity of a door and having a
latch bolt that has been adjusted to a first position that is
extended 1nto a mating recess according to an 1illustrated
embodiment of the present invention.

FIG. 2B illustrates an enlarge view of a portion of the
latch mechanism shown in FIG. 2A.

FIG. 3 illustrates a cutaway side perspective view of the
latch mechanism shown in FIG. 2.

FIG. 4A 1s a cutaway side view of a driven component of
an adjustment mechanism and a portion of a displacement
rod according to an illustrated embodiment of the present
invention.

FIG. 4B illustrates a cutaway side perspective view of a
portion of a latch mechanism having an adjustment mecha-
nism that includes a pair of bevel gears according to an
illustrated embodiment of the present invention.

FI1G. 4C 1llustrates a cutaway side perspective view of a
portion of a latch mechanism having an adjustment mecha-
nism that includes a pinion and a plurality of teeth or
serrations along a side surface a displacement rod according
to an illustrated embodiment of the present invention.

FI1G. 5 illustrates a front view of a latch mechanism shown
in FIG. 2A with the latch bolt adjusted to an intermediary
position.

FI1G. 6 illustrates a front view of a latch mechanism shown
in FIG. 2A with the latch bolt adjusted to a second position.

FI1G. 7 illustrates a front view of a latch mechanism shown
in FIG. 2A with the latch bolt in an intermediary position and
the latch bolt and an mner housing 1n an extended, or locked,
position.

FI1G. 8 illustrates a front view of a latch mechanism shown
in FIG. 7 with the latch bolt and the mmner housing 1n a
retracted, or unlocked, position.

The foregoing summary, as well as the following detailed
description of certain embodiments of the present invention,
will be better understood when read 1n conjunction with the
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appended drawings. For the purpose of illustrating the
invention, there 1s shown in the drawings, certain embodi-
ments. It should be understood, however, that the present

invention 1s not limited to the arrangements and istrumen-
talities shown 1n the attached drawings.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

FIG. 1 illustrates a front view of an exit device 100 that
1s attached to a door 102. The door 102 1ncludes at least at
least two edges at opposing sides of the door 102, such as,
for example, a first edge 104 and a second edge 106. As
shown, according to certain embodiments, the exit device
100 may include a push bar or tim 108 that 1s operably
connected to at least one latch mechanism 110 by one or
more rods or cables 112. In the 1illustrated embodiment, the
exit device 100 includes a first latch mechanism 110q
positioned at, or adjacent to, the first edge 104, and a second
latch mechanism 1106 positioned at, or adjacent to, the
second edge 106. However, 1t 1s contemplated that the
number, as well as the positioning of latch mechanisms 110,
may vary for different doors or door configurations. For
example, according to certain embodiments, the exit device
100 may include only a first latch mechamism 110q that 1s
positioned along the first edge 104, with the first edge 104
corresponding to the top edge or the bottom edge of the door
102.

FIGS. 2A and 2B illustrate a front cutaway view of a latch
mechanism 110 positioned 1n a cavity 114 1n the door 102.
The cavity 114 may have a variety of diflerent shapes and
s1zes. For example, according to certain embodiments, the
cavity 114 may have a first portion 116 that 1s configured to
receive at least a portion of the latch mechamsm 110, such
as, for example, an outer housing 118 of the latch mecha-
nism 110, and a second portion 120 that 1s sized to receive
placement of the rod or cable 112. Further, as shown 1n FIG.
1, according to certain embodiments, the latch mechanism
110 may be secured to the door 102 through the use of one
or more fasteners 122, such as, for example, screws, bolts,
or pins, among other fasteners. Alternatively, rather than
being positioned within the door 102, according to other
embodiments, the latch mechanism 110 and/or rod or cable
112 may be positioned along an outer, exterior surface 124
of the door 102.

As shown m FIGS. 1 and 2A, according to certain
embodiments, at least when the door 102 1s in a closed
position, one or more edges of the door 102 may be in
relatively close proximity to an adjacent surface or structure
126, such as, for example, a door frame, wall, or floor,
among other surfaces or structures. For example, in the
illustrated embodiment, with the door 102 in a closed
position, a third edge 128 of the door 102 that 1s generally
perpendicular to the first and second edges 104, 106, may be
adjacent to a side portion 130 of a door frame 132, while the
first edge 104 may be adjacent to a bottom portion 134 of the
door frame 132. In the 1llustrated embodiment, the bottom
portion 134 of the door frame 132 may include at least a
portion of a recess 136 that 1s configured to receive the
removable 1nsertion of the latch bolt 138 from the first latch
mechanism 110q. Similarly according to certain embodi-
ments which include the second latch mechanism 1106 1n
addition to, or 1n lieu of, the first latch mechanism 110qa, a
latch bolt 138 from the second latch mechanism 1106 may
extend away from the second edge 106 and into an adjacent
recess positioned in at least an upper portion of the door
frame 132 or an adjacent wall. Optionally, according to
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certain embodiments, 1n addition to, or in lieu of the first
and/or second latch mechanisms 110a, 1105, the exit device
100 may include at least a third latch mechanism positioned
at, or adjacent to, the third edge 128 of the door 102, and
which extends into a recess in the side portion 130 of the
door frame 132.

FIG. 3 illustrates a cutaway side perspective view of the
latch mechanism 110 shown in FIG. 2A. As shown, the latch
mechanism 110 includes the latch bolt 138, an 1nner housing,
140, and the outer housing 118. The outer housing 118 may
include a sidewall 142 that generally extends between a first
end 144 and a second end 146 of the outer housing 118, and
which generally defines an inner region 148 of the outer
housing 118. The inner housing 140 may be configured for
slidable displacement within at least a portion of the inner
region 148 of the outer housing 118 as the latch bolt 138 1s
displaced between extended, or locked, and retracted, or
unlocked, positions.

According to certain embodiments, the sidewall 142 of
the outer housing 118 may be operably connected to one or
more extensions 150 that are configured to extend about the
first end 144 of the outer housing 118 and along an adjacent
edge, or a recess 1n an edge, of the door 102, such as, for
example, along the first edge 104 or a recess 1n the first edge
104. Further, the one or more extensions 150 may include an
aperture 152 that 1s configured to receive the insertion of one
or more fasteners 122 that secure the latch mechanism 110
to the door 102, as previously discussed. The first end 144
may also include an opening 1354 that 1s configured to allow
the slidable displacement of at least a portion of the latch
bolt 138 into, and out of, at least the iner region 148 of the
outer housing 118.

The second end 146 of the outer housing 118 may include
a top wall 156 that 1s configured to at least provide a
passageway 158 for a rod or cable 112 that is operably
connected to a cable link 160. The cable link 160 may be
operably connected to a drawbar link 162 that 1s positioned
within the inner region 148 of the outer housing 118. For
example, 1n the illustrated embodiment, the cable link 160
may be positioned about a link shaft 172 that extends
through an opening 1n the drawbar link 162 and into a slot
174 in the outer housing 118. The engagement of the link
shaft 172 within the slot 174 may at least assist in guiding
the displacement of the cable link 160 and the drawbar link
162.

According to the 1llustrated embodiment, the inner hous-
ing 140 may also be operably connected to the drawbar link
162. For example, as shown at least 1n FIG. 3, according to
the illustrated embodiment, a housing shait 164 may extend
between apertures in the mnner housing 140 and the drawbar
link 162, respectively, so as to connect the mnner housing 140
to the drawbar link 162. Further, according to the illustrated
embodiment, the outer housing 118 may 1nclude a slot 168
that 1s configured to accommodate the displacement of at
least a portion of the housing shaft 164. The connection
between the inner housing 140 and the drawbar link 162 may
allow at least the inner housing 140 and the latch bolt 138
to be displaced with the displacement of the drawbar link
162, as discussed below.

In the illustrated embodiment, the drawbar link 162
includes an inclined surface 170 that 1s configured to engage
a protrusion 176 of a deadlock link 178. When the protrusion
176 1s at a first position relative to the inclined surtace 170,
as shown for example 1 FIG. 3, the deadlock link 178 1s
biased by a biasing element 180, such as, for example, a
spring, to a locked position. As shown by at least FIGS. 2A,
3, and 5-7, when 1n the locked position, an abutment surface
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182 of the deadlock link 178 1s positioned to provide a
barrier that prevents or otherwise limits the displacement of
the 1mner housing 140 within the mnner region 148 1 a
direction that may otherwise unlock the latch bolt 138 from
a locking engagement with the recess 136. Thus, with the
deadlock link 178 1n the locked position, the latch bolt 138
may generally not be displaced to the recessed, or unlocked,
position.

According to the 1llustrated embodiment, when the latch
bolt 138 1s to be displaced to a retracted or unlocked
position, activation of the push bar or trim 108 may cause the
rod or cable 112 to exert a pulling force on cable link 160
that causes the cable link 160 to be displaced generally
toward the top wall 156. As the cable link 160 1s operably
connected to the drawbar link 162 by the link shait 172, the
drawbar link 162 1s also displaced as the cable link 160 1s
displaced. Such displacement of the drawbar link 162 causes
the inclined surface 170 of the drawbar link 162 to operably
engage the protrusion 176 of the deadlock link 178. More-
over, as the drawbar link 162 i1s displaced, the moving
engagement of the inclined surface 170 against the protru-
sion 176 of the deadlock link 178 provides suflicient force
to overcome the biasing force of the biasing element 180 so
that the protrusion 176 i1s pivotally lifted from the first
position to a second position. Such displacement of the
protrusion 176 to the second position causes the deadlock
link 178 to pivot about the pivot post 184 to an unlocked
position. As shown 1n at least FIG. 3, i the illustrated
embodiment, the center of rotation of deadlock link 178
about a pivot post 184 1s along a central pivot axis 186 that
1s generally perpendicular to the longitudinal axis 188 of the
latch bolt 138.

With the deadlock link 178 pivotally displaced to an
unlocked position, the abutment surface 182 of the deadlock
link 178 1s displaced to a position in which the abutment
surface 182 does not prevent the mner housing 140, and thus
the latch bolt 138, from being displaced to the recessed, or
unlocked, position. Thus, as the rod or cable 112 exerts a
pulling force that displaces the cable link 160 and drawbar
link 162 generally toward the top wall 156, the connection
between the drawbar link 162 and the imnner housing 140 also
allows at least the mner housing 140 and the latch bolt 138
to be displaced to the recessed, or unlocked, position, as

shown, for example, 1n FIG. 8.
As shown by at least FIGS. 2A, 3 and 5-7, the latch bolt

138 has a proximal end 190 and a distal end 192. The distal
end 192 of the latch bolt 138 1s configured for removable
insertion 1nto the recess 136 of the bottom portion 134 of the
door frame 132. According to certain embodiments, at least
a portion of the distal end 192 may have a chamiered or
rounded surface that may assist 1n the operable placement of
the latch bolt 138 into the recess 136.

According to certain embodiments, the proximal end 190
of the latch bolt 138 may be operably connected to at least
a first end 196 of a displacement rod 194. For example,
according to certain embodiments, the first end 196 of the
displacement rod 194 may be operably secured within an
orifice 197 of the latch bolt 138, such as, for example, by a
press 1it, weld, set screw, or pin, among other connections.
Further, although illustrated in FIG. 3 as being separate
components, according to other embodiments, at least a
portion of the latch bolt 138 and displacement rod 194 may
be a unitary or monolithic structure.

The displacement rod 194 may include the first end 196,
a body portion 198, and a second end 200. At least a portion
of the body portion 198 1s configured for operable engage-
ment with an adjustment mechanism 202 so as to adjust the
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position of the displacement rod 194 relative to the adjust-
ment mechanism 202 and/or the inner housing 140, and
thereby adjust the position of the latch bolt 138 within at
least the 1mnner housing 140. According to certain embodi-
ments, the adjustment mechanism 202 includes a driver
component 204 and a driven component 206. Moreover,
actuation of the driver component 204 may cause the
displacement of the driven component 206, with the dis-
placement of the driven component 206 being translated into
the movement of the displacement rod 194, and thus the
associated displacement of the latch bolt 138 relative to at
least the 1nner housing 140 of the latch mechanism 110.

The driver component 204 may be actuated in a number
of manners. For example, referencing FIG. 2A, the door 102
may be configured to include an opening 208 that 1s con-
figured to permit operable access to the driver component
204, or a drive shait 210 of the driver component 204, such
as, for example, by a digit of a door installer or a tool, such
as, for example, a screw driver or hex key, among other
tools.

In the illustrated embodiment, the driver component 204
1s a threaded member, such as, for example, a screw or worm
of a worm set, while the driven component 206 1s a mating
worm gear or wheel. As shown by FIG. 4A, according to
such embodiment, the driven component 206 includes an
aperture 212 having an internal thread 214 that engages an
external thread 216 that 1s positioned along at least a portion
of the body portion 198 of the displacement rod 194. The
actuation of the driver component 204 along a driver axis
218 causes the rotation of the driven component 206 along
a driven axis 220 that 1s oflset from, and generally perpen-
dicular to, the driver axis 218. Further, the rotation of the
driven component 206 causes the internal thread 214 in the
aperture 212 of the driven component 206 to also rotate
relative to the external thread 216 of the body portion 198 of
the displacement rod 194, thereby causing the displacement
rod 194 to be displaced along a longitudinal axis 222 of the
displacement rod 194. Referencing FI1G. 3, 1n the 1llustrated
embodiment, the longitudinal axes 188, 222 of the latch bolt
138 and the displacement rod 194, respectively, may be
generally aligned with the driven axis 220. According to
such embodiment, the direction of displacement of the latch
bolt 138 may be dependent on the direction of rotation of the
driven component 206 and the direction of the orientation of
the mternal thread of the aperture 212 of the driven com-
ponent 206 and the mating external thread of the body
portion 198 of the displacement rod 194.

While the foregoing provides some examples of configu-
rations of the adjustment mechanism 202, the adjustment
mechanism 202 may have a variety of other, diflerent
configurations. For example, referencing FI1G. 4B, according
to certain embodiments, the driver and driven components
204, 206 may comprise mating first and second bevel gears
224, 226 that are oriented on non-parallel and intersecting
axes. According to such an embodiment, a first bevel gear
224 may be the drniver gear 218 that engages the second
bevel gear 226. Further, the second bevel gear 226 may also
include an aperture 212 having an internal thread 214 that 1s
configured to engage the external thread 216 of the body
portion 198 of the displacement rod 194 1n a manner similar
to that as previously discussed. Further, for example, refer-
encing FIG. 4C, according to another embodiment the
adjustment mechanism 202 includes a pinion 228 and a
plurality or rack of teeth or serrations 230 along a side wall
232 of the body portion 198 of the displacement rod 194.
According to such an embodiment, as the pinion 228 1s
rotated, the teeth or protrusions of the pimion 228 may
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sequentially engage the teeth or serrations 230 on the body
portion 198, thereby causing the displacement rod 194, and
thus the latch bolt 138, to be displaced in a direction that 1s
at least generally aligned with the longitudinal axis 188 of
the latch bolt 138.

The adjustment mechanism 202 may be operably con-
nected to the inner housing 140. For example, referencing
FIGS. 2 and 3, according to certain embodiments, the driver
component 204 and the driven component 206 may be
secured to, or include, a shait, rod, or hub that i1s placed
within an aperture 1n, or collar of, one or more sidewalls 234
of the mner housing 140. For example, as shown by at least
FIG. 2 or 3, the driver component 204 may be operably
connected to, or otherwise include, a drive shaft 210 that 1s
rotated, as previously discussed, for example, by engage-
ment with a digit or tool, and thereby also rotates the driver
component 204. The driver component 204 may be operably
secured to the drive shaift 210 in a number of different
manners, mncluding, for example, by a mating engagement of
one or more non-round portions of the drive shait 210 with
one or more non-round portions of an orifice of the driver
component 204, or through the use of a key and/or a set
screw, among other engagements. As 1llustrated, the drive
shaft 210 may at least partially extend through apertures 1n
opposing first and second sidewalls of the inner housing 140,
the apertures being configured to allow for the rotation of at
least the shaft while also maintaining the positioning of the
driver component 204 relative to the inner housing 140.
Similarly, according to certain embodiments, the inner hous-
ing 140 may include an upper wall 236 that at least recerves
the rotatable placement of at least a portion of a hub portion
238 of the driven component 206 so as to allow for the
rotation of the driven component 206 while maintaining the
position of the driven component 206 relative to the inner
housing 140. Additionally, according to certain embodi-
ments, the position of the driven component 206 relative to
the upper wall 236 of the inner housing 140 may be
maintained by a clip or ring 240 that may operably engage
a recessed area 242 of the hub portion 238, among other
fasteners.

When the distance at which the latch bolt 138 extends
away from at least the outer housing 118 and into a mating
recess 136, and/or the extent to which the latch bolt 138 may
be retracted into the outer housing 118, 1s to be adjusted, a
tool may operably engage the driver component 204, as
previously discussed. Rotational displacement of the tool,
and the resulting rotation of the driver and driven compo-
nents 204 may result 1n operable displacement of the dis-
placement rod 194. For example referencing at least FIGS.
4 A and 4B, rotational displacement of the driven component
206, and associated engagement of the threaded portions of
the driven component 206 and the displacement rod 194,
may adjust the length of the portion of the body portion 198
of the displacement rod 194 that 1s adjacent to a first side
244a of the dnven component 206, and thereby also adjust
the length of the portion of the body portion 198 that 1s
adjacent to a second side 2445 of the driven component 206.
Similarly, referencing FIG. 4C, rotation of the driver com-
ponent 204 may adjust the lengths of the body portion 198
of the displacement rod 194 that are adjacent to opposing
sides 244a, 244b of the driven component 206. As the
displacement rod 194 1s operably connected to the latch bolt
138, such adjustment of the positioning of the displacement
rod 194 may translate into an adjustment 1n the position of
the latch bolt 138 at least generally along the longitudinal
axis 188 of the latch bolt 138 and relative to the inner
housing 140 and the adjustment mechanism 202.
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Such adjustments of the position of the displacement rod
194, and thus the latch bolt 138, may alter at least the
distance that the distal end 192 of the latch bolt 138 may
extend away from the edge of the door 102, and thus 1nto the
mating recess 136, when the latch bolt 138 1s i the
extended, or locked, position. For example, FIG. 2A 1llus-
trates the latch bolt 138 1n a first position, wherein the distal
end 192 of the latch bolt 138 may generally be extended a
maximum distance from the edge 104 of the door 102 or 1nto
the mating recess 136. As shown, with the latch bolt 138 in
the first position, the majority of the body portion 198 of the
C

1splacement rod 194 1s adjacent to the second side 2445 of
the driven component 206. Conversely, FIG. 6 illustrates the
latch bolt 138 1n a second position, wherein the distal end
192 of the latch bolt 138 may generally be extended a
mimmum distance from the edge 104 of the door 102 or into
the mating recess 136. As shown, with the latch bolt 138 in
the second position, the length of the body portion 198 of the
C
)

1splacement rod that 1s adjacent to the second side 2445 of
he driven component 206 1s substantially less than when the
atch bolt 138 1s adjusted to the first position. Further, the
manner of engagement between the adjustment mechanism
202 and the displacement rod 194, such as, for example, the
threaded engagement between the driven component 206
and the displacement rod 194 as discussed above with
respect to FIGS. 4A and 4B, may also generally allow for the
distal end 192 of the latch bolt 138 to be positioned at nearly,
if not all, positions between the first and second positions,
such as, for example, at the intermediately position shown 1n
FIG. 5. Moreover, in the example shown by FIG. 5, gener-
ally equal lengths of portions of the body portion 198 of the
displacement rod 194 are positioned adjacent to the oppos-
ing sides 244a, 244H of the driven component 206.

While the adjustment mechanism 202 may displaced the
latch bolt 138 between the first and second positions, as well
as positions there between, such adjustments may not alter
the positioning of the inner housing 140 and at least the
adjustment mechanism 202. For example, as shown 1n at,
least FIGS. 2A, 5, and 6, as the position of the latch bolt 138
and the displacement rod 194 adjusted generally along the
longitudinal axis of the latch bolt 138, the position of the
inner housing 140 and the adjustment mechanism 202
generally remain static.

Various features and advantages of the present invention
are set forth 1n the following claims. Additionally, changes
and modifications to the described embodiments described
herein will be apparent to those skilled in the art, and such
changes and modifications can be made without departing
from the spirit and scope of the present mmvention and
without dimimishing 1ts intended advantages. While the
present mnvention has been illustrated and described 1n detail
in the drawings and foregoing description, the same is to be
considered 1illustrative and not restrictive in character, it
being understood that only selected embodiments have been
shown and described and that all changes, equivalents, and
modifications that come within the scope of the inventions
described herein or defined by the following claims are
desired to be protected.

While the mvention has been described with reference to
certain embodiments, 1t will be understood by those skilled
in the art that various changes may be made and equivalents
may be substituted without departing from the scope of the
invention. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the
invention without departing from 1ts scope. Therefore, it 1s
intended that the invention not be limited to the particular
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embodiment disclosed, but that the invention will include all
embodiments falling within the scope of the appended
claims.

The mvention claimed 1s:

1. A latch mechanism, comprising:

an outer housing;

an inner housing mounted within the outer housing for
movement along a longitudinal axis between a retracted
position and an extended position;

a driver component mounted to the inner housing for
rotation about a driver axis arranged perpendicular to
the longitudinal axis;

a dniven component mounted to the inner housing for
rotation about the longitudinal axis, wherein the driven
component 1s operably connected with the driver com-
ponent such that rotation of the driver component about
the driver axis causes a corresponding rotation of the
driven component about the longitudinal axis, wherein
the driven component comprises internal threads;

a displacement rod having a first end, a second end, and
a body portion, wherein the body portion comprises
external threads meshed with the internal threads of the
driven component such that rotation of the driven
component about the longitudinal axis causes a corre-
sponding movement of the displacement rod along the
longitudinal axis;

a bolt coupled to the first end of the displacement rod such
that the bolt and the displacement rod are coupled for
joint movement along the longitudinal axis when the
driven component 1s rotated by the driver component,
thereby adjusting a position of the bolt; and

a deadlock link configured for displacement between a
locked position and an unlocked position, the deadlock
link 1ncluding an abutment surface configured to pre-
vent the movement of the mnner housing from the
extended position to the retracted position when the
deadlock link 1s 1n the locked position.

2. The latch mechanism of claim 1, wherein the deadlock
link 1s mounted for pivotal movement between the locked
position and the unlocked position.

3. The latch mechamism of claim 1, further comprising a
spring urging the deadlock link toward the locked position.

4. The latch mechamism of claim 1, further comprising a
drawbar link connected to the mnner housing, the drawbar
link having an inclined surface configured to drive the
deadlock link from the locked position to the unlocked
position as the drawbar link moves 1n a retracting direction.

5. The latch mechanism of claim 1, wherein A position of
the inner housing relative to the outer housing remains static
as the position of the bolt 1s adjusted.

6. The latch mechanism of claim 5, wherein the driver
component 1s a worm screw and the driven component 1s a
worm gear intermeshed with the worm screw.

7. A latch mechanism for securing a position of a door, the
latch mechanism comprising:

an outer housing configured for mounting to the door;

an 1nner housing slidably mounted 1n the outer housing
for movement along a longitudinal axis between an
extended position and a retracted position;

an adjustment mechanism, comprising;

a driver component mounted to the inner housing for
rotation about a driver axis, wherein the driver axis
and the longitudinal axis are non-parallel; and

a driven component mounted to the inner housing and
engaged with the driver component such that rotation
of the driver component about the driver axis causes
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a corresponding rotation of the driven component
about the longitudinal axis;

a bolt mechanism engaged with the driven component

such that rotation of the driven component about the

longitudinal axis causes a corresponding movement of >

the bolt mechanism along the longitudinal axis and
relative to the mner housing, thereby adjusting a posi-
tion of the bolt mechanism relative to the imner hous-
ing; and

a deadlock link mounted to the outer housing for move-
ment between a locked position, 1n which the deadlock
link prevents movement of the inner housing to the
retracted position, and an unlocked position, 1n which
the deadlock link permits movement of the mnner hous-

ing to the extended position.

8. The latch mechanism of claim 7, wherein the bolt
mechanism comprises a displacement rod and a latch bolt
coupled to an end portion of the displacement rod.

9. The latch mechanism of claim 8, wherein the driven
component has a set of internal threads, and wherein the
displacement rod has a set of external threads intermeshed
with the set of internal threads such that rotation of the
driven component about the longitudinal axis causes a
corresponding linear movement of the displacement rod
along the longitudinal axis.

10. The latch mechanism of claim 9, wherein the driver
component 1s a worm screw and the driven component 1s a
worm gear.

11. The latch mechanism of claim 9, wherein a position of
the 1nner housing relative to the outer housing remains static
as the position of the bolt mechanism is adjusted along the
longitudinal axis by the rotation of the driven component.

12. The latch mechanism of claim 7, wherein the outer
housing 1s configured for placement within a cavity of the
door.

13. The latch mechanism of claim 7, wherein the deadlock
link comprises an abutment surface, wherein with the dead-
lock link 1n the locked position, the abutment surface blocks
movement of the inner housing 1n a direction of the retracted
position.

14. A latch mechanism for a door, the latch mechanism
comprising;

an outer housing having an iner region;

an inner housing configured for slidable displacement

relative to the outer housing within the iner region;
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an adjustment mechanism secured to the inner housing
and being slideably displaceable with the 1nner housing
relative to the outer housing, the adjustment mecha-
nism having a driver component and a driven compo-
nent engaged with the driver component, wherein the
driver component 1s rotatable about a first axis to
displace the driven component;

a bolt mechanism engaged with the driven component
such that the displacement of the driven component
causes a corresponding movement of the bolt mecha-
nism along a second axis, thereby adjusting a position
of the bolt mechanism; and

a deadlock link movably mounted to the outer housing for
movement between a locked position and an unlocked
position, wherein the deadlock link i the locked posi-
tion prevents displacement of the inner housing relative
to the outer housing, and wherein the deadlock link 1n
the unlocked position permits displacement of the inner
housing relative to the outer housing.

15. The latch mechanism of claim 14, wherein the bolt
mechanism comprises a displacement rod and a latch bolt,
the displacement rod having a body portion and an end
portion, and wherein the latch bolt 1s secured to the end
portion.

16. The latch mechanism of claim 14, wherein the driver
component 1s a worm screw and the driven component 1s a
worm gear.

17. The latch mechanism of claim 15, wherein the driven
component includes an aperture having internal threads that
mate with external threads of the body portion of the
displacement rod, and wherein the displacement of the
driven component 1s a rotational displacement that causes
the 1nternal threads to engage the external threads so as to
adjust a position of the displacement rod along the second
axis, thereby adjusting the position of the bolt mechanism.

18. The latch mechanism of claim 15, wherein the dis-
placement rod and the latch bolt are part of a single-pieces
monolithic structure.

19. The latch mechanism of claim 15, wherein the driver
component 1s a pinion and the driven component comprises
a plurality of serrations 1n a sidewall of the displacement
rod.

20. The latch mechanism of claim 14, wherein the driver
component 1s a first bevel gear and wherein the driven
component 1s a second bevel gear.
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